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7KH  GLVFRYHU\ RI WKH VHOHFWLYH LQWHUDFWLRQ RI PHWDO FDWLRQV ZLWK F\FOLF R[\HWK\OHQH
VHTXHQFHV ZDV WKH EHJLQ RI WKH KRVWJXHVW FKHPLVWU\ WKH FRUQHUVWRQH RI VXSUDPROHFXODU
FKHPLVWU\>@7KHWHUPFURZQHWKHUZDVGHILQHGWRGHVFULEHWKHDELOLW\RIWKHR[\HWK\OHQHF\FOLF
PROHFXOHV WR FURZQ FDWLRQV 7KH LQWHUDFWLRQ RI WKH HWKHU JURXSV ZLWK FDWLRQV E\ LRQGLSROH
LQWHUDFWLRQV LV HVSHFLDOO\ IDYRUHG LQ WKHFURZQHWKHUV7KLV LVGXH WR WKH IDFW WKDW D IDYRUDEOH
FRQIRUPDWLRQ LV LPSRVHG E\ WKH DOLF\FOLF VWUXFWXUH 7KH DELOLW\ RI FURZQ HWKHUV WR LQWHUDFW
VHOHFWLYHO\ ZLWK FDWLRQV RSHQV QHZ SRVVLELOLWLHV LQ WHFKQRORJLFDO DSSOLFDWLRQV VXFK DV LRQ
VHOHFWLYH HOHFWURGHV WKH GHYHORSPHQW RI OLTXLG RU VXSSRUWHG OLTXLG PHPEUDQH WKH GHVLJQ RI
H[WUDFWLRQV\VWHPVIRUSXULILFDWLRQUHFRYHU\RUGHFRQWDPLQDWLRQDQGWKHSURGXFWLRQRIFDWDO\VWV
IRURUJDQLFRULQRUJDQLFUHDFWLRQV>@





7KHSUHSDUDWLRQ RI SRO\PHUVZLWK FURZQ HWKHUV H[WHQGV WKH SRVVLELOLWLHV RI QHZ WHFKQRORJLFDO




2QH RI WKH DLPV RI WKLV ZRUN ZDV VWXG\ WKH HIIHFW RI WKH VPDOO YDULDWLRQV LQ WKH FKHPLFDO
VWUXFWXUHLQWKHSURSHUWLHVRIWKHPHPEUDQHV7KLVW\SHRIDQDO\VLVFDQSURYLGHNH\LQIRUPDWLRQ
IRU WKH GHYHORSPHQW RI QHZ PHPEUDQHV EDVHG RQ SRO\PHUV ZLWK VSHFLILF SURSHUWLHV 7KH
PHPEUDQHV PXVW VKRZ KLJK ORFDO DQGRU VHJPHQWDO PRELOLW\ DW WKH ZRUNLQJ WHPSHUDWXUH
JHQHUDOO\DURXQGDPELHQW WHPSHUDWXUH WRJHWKHUZLWKGLPHQVLRQDOVWDELOLW\ ,Q WKLVVHQVH WKH
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 PHWK\O PHWKDFU\ODWH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)LJXUH  VKRZV WKH VWRUDJH DQG ORVV PRGXOXV RI 00$&50$  PHPEUDQH DW ILYH
IUHTXHQFLHV     DQG  +] LQ WKH WHPSHUDWXUH UDQJH VWXGLHG 7KLV )LJXUH FOHDUO\
VKRZV WKH H[LVWHQFH RI IRXU UHOD[DWLRQV ,Q WKH LVRFKURQH RI  +] ZH FDQ REVHUYH DQ α
UHOD[DWLRQ SURFHVV ZKLFK LV DVVRFLDWHG ZLWK WKH JODVV WUDQVLWLRQ WHPSHUDWXUH DW a . $W
ORZHUWHPSHUDWXUHWKUHHVHFRQGDU\UHOD[DWLRQVDVVRFLDWHGZLWKORFDOPRYHPHQWVRIVLGHFKDLQ
FDQ EH REVHUYHG 7KHβUHOD[DWLRQ SURFHVV FHQWHUHG DW∼.DSSHDUV LQWLPDWHO\ RYHUODSSHG
ZLWK WKH γUHOD[DWLRQ FHQWHUHG DW ∼. DQG ILQDOO\ δUHOD[DWLRQ HPHUJHV QHDU . )RU
00$&50$PHPEUDQHDVLPLODUPHFKDQLFDOEHKDYLRXUZDVREWDLQHG
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IUHTXHQF\DW WKHSHDNPD[LPXP IRUαUHOD[DWLRQFDQQRWEHGHWHFWHG LQ WKH GLHOHFWULF VSHFWUD
+RZHYHU SXUH RKPLF FRQGXFWLRQ FDQ EH UHPRYHG LI ε″ LV REWDLQHG IURP ε′ XVLQJ .UDPHUV
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)LJXUH  7KH ORVV SHUPLWWLYLW\ DV D IXQFWLRQ RI WHPSHUDWXUH IRU &50$  DW VHYHUDO
IUHTXHQFLHVDEHIRUHDQGEDIWHUKDYLQJUHPRYHGWKHFRQGXFWLYLW\

7KH VSHFWUXP REWDLQHG IRU &50$  PHPEUDQH LV VLPLODU WR WKDW RQH REWDLQHG IRU WKH






7KLV ZRUN ZDV ILQDQFLDOO\ VXSSRUWHG E\ WKH '*&<7 DQG &$0 WKURXJK WKH *UDQW 0$7
&
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